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DETAILED ACTION 
Status of the Application 

The request filed on 05/07/02 for a Continued Prosecution Application (CPA) under 37 CFR 
1.53(d) based on parent Application No. 09/520,538 is acceptable and a CPA has been established. An 
action on the CPA follows. 

Claims 1 and 8 are pending in the application. 

Receipt of a computer-readable form of the sequence listing, a paper copy thereof, and a 
statement that the paper copy of the sequence listing and computer-readable form are the same in Paper 
No. 12, filed 05/23/02, is acknowledged. 

Receipt of formal drawings in Paper No. 13, filed 05/23/02, is acknowledged. 

The text of those sections of Title 35 U.S. Code not included in the instant action can be found in 
a prior Office action. 

Oath/Declaration 

1. The oath or declaration remains defective. See Paper No. 4 for details. It is noted that applicants 
agree to submit a corrected declaration upon allowance of claimed subject matter. 

Drawings 

2. The drawings have been reviewed and approved by the Draftsperson. 

Claim Rejections - 35 USC§112, Second Paragraph 

3. Claims 1 and 8 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

4. Claims 1 and 8 are indefinite in the recitation of "response" in lines 1, 3, and 14 as it is unclear 
from the claims and the specification as to the meaning of the term "response". One of skill in the art 
would recognize that bacteria can respond to phenols in a variety of ways. For example, a bacterial 
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response to the presence of phenols may be increased or decreased growth, increased or decreased 
gene expression, a change in colony size or shape, etc. It would appear from the claims and the 
specification that the intended "response" is activated expression of genes encoding metabolic enzymes. 
Therefore, an enhanced "response" has been interpreted by the examiner as an enhanced expression of 
genes encoding metabolic enzymes and the claims have been examined accordingly. It is suggested that 
applicants clearly identify the intended response. 

5. Claims 1 and 8 recite the limitation "the bacterial DNA encoding the regulatory protein" in line 11. 
There is insufficient antecedent basis for this limitation in the claim. 

6. Claims 1 and 8 are indefinite in the recitation of "bacterial DNA". It is unclear from the claim as to 
whether the "bacterial DNA" is genomic DNA or whether a bacteria comprises the "bacterial DNA" on a 
vector. One of skill in the art would recognize that E. coli do not carry an endogenous gene encoding 
DmpR, MopR, PhhR, PhIR, XylR, or TbuT regulatory proteins. Therefore, it would appear that the term 
"bacterial DNA" is meant to refer to a DNA carried on a vector. However, as written, the term remains 
unclear. It is suggested that applicants clarify the meaning of the term. 



Claim Rejections - 35 USC § 112, First Paragraph 

7. Claims 1 and 8 are rejected under 35 U.S.C. 112, first paragraph, because the specification, while 
being enabling for a method of enhancing reporter gene expression in P. putida, Acinetobacter, and E. 
coli bacteria in response to phenols or substituted phenols by mutating the sensor domain of the 
respective recited regulatory protein that activates reporter gene expression by mutagenic PCR or gene 
shuffling, does not reasonably provide enablement for a method of enhancing any response of P. putida, 
Acinetobacter, and E. coli bacteria to phenols or substituted phenols by mutating the sensor domain that 
activates expression of a//genes encoding any metabolic enzyme by mutagenic PCR or gene shuffling. 
The specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and/or use the invention commensurate in scope with these claims. 
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Factors to be considered in determining whether undue experimentation is required, are 
summarized in In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988)) as follows: (1) the 
quantity of experimentation necessary, (2) the amount of direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of the prior art, 
(6) the relative skill of those in the art, (7) the predictability or unpredictability of the art, and (8) the 
breadth of the claim(s). 

Claims 1 and 8 are so broad as to encompass a method of enhancing any response of P. putida, 
Acinetobacter, and E. coli bacteria to phenols or substituted phenols by mutating the sensor domain that 
activates expression of a//genes encoding any metabolic enzyme by mutagenic PCR or gene shuffling. 
The scope of the claims is not commensurate with the enablement provided by the disclosure with regard 
to the extremely large number of bacterial responses and genes encoding metabolic enzymes whose 
expression can be activated by a sensor domain of the recited regulatory proteins. In this case the 
disclosure is limited to a method of enhancing reporter gene expression in P. putida, Acinetobacter, and 
E. coli bacteria in response to phenols or substituted phenols by mutating the sensor domain that 
activates reporter gene expression by mutagenic PCR or gene shuffling. 

The specification does not support the broad scope of the claims which encompass a method of 
enhancing any response by mutating the sensor domain that activates expression of all 'genes encoding 
any metabolic enzyme by mutagenic PCR or gene shuffling because the specification does not establish a 
rational and predictable method for enhancing any bacterial response by mutating the sensor domain 
and/or a rational and predictable scheme for activating expression of all genes encoding any metabolic 
enzyme by mutating the sensor domain. Neither the specification nor the prior art provides guidance or 
working examples for practicing a method of enhancing any response by mutating the sensor domain 
that activates expression of all genes encoding any metabolic enzyme by mutagenic PCR or gene 
shuffling. One of skill in the art would recognize that mutations to the sensor domain resulting in the 
enhancement of any bacterial response or activate expression of all genes encoding any metabolic 
enzyme are highly unpredictable. 
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Thus, applicants have not provided sufficient guidance to enable one of ordinary skill in the art to 
make and use the claimed invention in a manner reasonably correlated with the scope of the claims 
broadly including any number of amino acid modifications of any . The scope of the claims must bear a 
reasonable correlation with the scope of enablement (In re Fisher, 166 USPQ 19 24 (CCPA 1970)). 
Without sufficient guidance, determination of having the desired biological characteristics is 
unpredictable and the experimentation left to those skilled in the art is unnecessarily, and improperly, 
extensive and undue. See In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988). 

Claim Rejections - 35 USC§ 103 

8. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pavel et al. (J Bacteriol 
176:7550-7557) in view of Willardson et al. (Appl Environ Microbiol 64:1006-1012), Minshull et al. (US 
Patent 5,837,458) and Cadwell et al. ("Mutagenic PCR" pp 583-589 in "PCR Primer, A Laboratory 
Manual", Cold Spring Harbor Laboratory Press, 1995). Claim 1 is drawn to a method of enhancing a 
response of Pseudomonas putida, Acinetobacter, and Escherichia co//bacteria to phenols and substituted 
phenols said bacteria having a regulatory protein selected from DmpR, MopR, PhhR, PhIR, XylR, and 
TbuT with a sensor domain for detecting phenols, a DNA binding region, and a transcriptional activation 
region, the method comprising the steps of removing the DNA encoding the sensor domain, subjecting 
the sensor domain DNA to mutagenic PCR or gene shuffling, ligating the mutant sensor domain into the 
DNA encoding the regulatory protein, and testing the bacteria for enhanced response to said phenols. 

Pavel et al. teach that the sensor domain (referred to as the "A domain" by Pavel et al.) of DmpR 
binds (methyl)phenols resulting in transcriptional activation (page 7550, abstract and page 7556, 
paragraph 2) and that DmpR responds to (methyl)phenols with the magnitude of transcriptional response 
differing depending on the position of the methyl substituent (page 7550, abstract) and further teach that 
the response to /^substituted phenolic compounds (i.e., 4-methylphenol and 3,4-methylphenol) is 
relatively poor (page 7550, Introduction). Pavel et al. further teach a method of mutating DmpR by 
chemical mutagenesis (pages 7551-7552 under Construction ofP 0 Km selection strain and isolation of 
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DmpR specificity mutant) to generate a mutant DmpR that, when expressed in P. putida with a 
chromosomally inserted reporter gene (page 7552, under Construction ofP 0 luxAB reporter strain and 
luciferase assays), exhibits increased luciferase expression relative to wild-type DmpR in response to 4- 
methylphenol, 3,4-dimethylphenol, and 4-ethylphenol (page 7554, Fig 3) and that sequencing the gene 
encoding the DmpR mutant revealed a mutation at codon 135 (page 7554, under Genetic selection of an 
effector specificity mutant, DmpR-E135K) of the sensor domain of DmpR (amino acids 1-211; page 7556, 
paragraph 2). Pavel et al. also teach that a comparison of the responses of the wild-type and mutant 
DmpR to various phenolic derivatives suggests that, in addition to the increased responses of the mutant 
to 4-methylphenol, 3,4-dimethylphenol, and 4-ethylphenol, the mutant DmpR mediates responses to 
phenol, 2-methylphenol, and 3-methylphenol to similar extents as wild-type DmpR (page 7554, under 
Effector profile comparison of DmpR" and DmpR-E135K), suggesting that the mutant DmpR response to 
4-methylphenol, 3,4-dimethylphenol, and 4-ethylphenol is enhanced relative to wild-type DmpR without 
altering the function of the other domains, i.e., DNA binding and transactivation domains. Pavel et al. 
further teach that DmpR shares significant sequence similarity with XylR, a Pseudomonas regulator of 
toluene and xylene catabolism (page 7550, Introduction, paragraph 1) and that mutations at residues 
135 and 172 of DmpR and XylR, respectively, result in the ability of the proteins to recognize a novel 
effector compound (page 7556, left column, bottom). 

Pavel et al. teach the limitations of claim 1 except for mutating only the sensor domain of DmpR 
by PGR mutagenesis. 

Willardson et al. teach a biosensor using Escherichia coli expressing XylR that responds to 
toluene and derivatives thereof by luminescence proportional to the concentration of toluene or 
derivatives thereof present in a medium. Willardson et al. further teach "the development of this 
biosensor for toluene and its derivative compounds demonstrates the feasibility of constructing similar 
biosensors with specificity for other organic contaminants by using their corresponding transcriptional 
activators" (page 1011, bottom - 1012, top). Willardson et al. also suggests using other bacterial strains 
as biosensors (page 1012, top). 




Application/Control Number: 09/520,538 Page 7 

Art Unit: 1652 

Minshull et al. teach mutagenesis can be used (also referred to as recursive sequence 
recombination) to alter the specificity of biosensors for detection of different chemicals, i.e., analogues of 
the normal effector compound (column 35, middle). Mishull et al. teach a method for mutating a 
biosensor for detecting a compound of interest (columns 3 and 4). 

Cadwell et al. teach a mutagenic PCR method of randomly mutating a nucleic acid in order to 
generate a library of mutant nucleic acids (page 584 under Protocol). Cadwell et al. further teach that 
using these mutants, one can apply a screening method to isolate individual clones that exhibit a 
particular property, (page 583, Introduction, paragraph 2). 

Also, at the time of the invention, it was known in the art to mutate a specific domain of a 
protein without mutating other domains. Minshull et al. provide an example of mutating only a specific 
catalytic domain of a polyketide synthase, which contains several different catalytic domains, to optimize 
only a desired catalytic activity. As such, it would have been obvious to one of ordinary skill in the art to 
mutate only the sensor domain as described by Pavel et al., because one of ordinary skill would have 
recognized that, in order to broaden the binding specificity of the sensor domain to recognize other 
phenolic compounds, one need mutate on/ythe sensor domain, and not the DNA binding or 
transactivation domains. Furthermore, as described above, Pavel et al. disclose that mutation to on/ythe 
sensor domain provides altered effector specificity for 4-methylphenol, 3,4-dimethylphenol, and 4- 
ethylphenol without disrupting the response to the original effector compounds, i.e., phenol, 2- 
methylphenol, and 3-methylphenol. 

Therefore, it would have been obvious to one of ordinary skill in the art to combine the teachings 
of Pavel et al. with Willardson et al., Minshull et al., and Cadwell et al. for a method of enhancing the 
response of P. putida or E colito phenols and substituted phenols by removing the DNA encoding the 
sensor domain of DmpR or XylR, mutating the respective sensor domain by mutagenic PCR, ligating the 
mutant sensor domain into the DNA encoding the respective regulatory protein, and testing the bacteria 
for enhanced response to said phenols. One would have been motivated to mutate on/ythe sensor 
domain of the regulator proteins of claim 1 because of the teachings of Pavel et al. who taught that the 
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binding specificity of regulatory proteins can be broadened by mutating only the sensor domain and not 
the DNA binding and transcriptional activation domains. One would have been motivated to use 
mutagenic PCR to mutate the sensor domain because of the teachings of Cadwell et al. who taught that 
by using mutagenic PCR, one can create a library of mutants to isolate those with desirable properties. 
One would have a reasonable expectation of success for a method of enhancing the response of P. putida 
or £ coliXo phenols and substituted phenols by removing the DNA encoding the sensor domain of DmpR 
or XylR, mutating the respective sensor domain by mutagenic PCR, ligating the mutant sensor domain 
into the DNA encoding the regulatory protein, and testing the bacteria for enhanced response to said 
phenols because of the results of Pavel et al., Willardson et al., Minshull et al., and Cadwell et al. 
Therefore, claim 1, drawn to a method of enhancing the response of the recited bacteria to phenols and 
substituted phenols by removing the DNA encoding the sensor domain of the recited regulator protein, 
mutating the sensor domain by mutagenic PCR and ligating the mutant sensor domain into the DNA 
encoding the regulatory protein, and testing the recited bacteria for enhanced response to said phenols 
would have been obvious to one of ordinary skill in the art. 

9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pavel et al. (J Bacterid 
176:7550-7557) in view of Willardson et al. (Appl Environ Microbiol 64:1006-1012), Minshull et al. (US 
Patent 5,837,458) and Stemmer (Nature 370:389-391). Claim 8 is drawn to a method of enhancing a 
response of Pseudomonas putida, Acinetobacter, and Escherichia coli bacteria to phenols and substituted 
phenols said bacteria having a regulatory protein selected from DmpR, MopR, PhhR, PhIR, XylR, and 
TbuT with a sensor domain for detecting phenols, a DNA binding region, and a transcriptional activation 
region, the method comprising the steps of removing the DNA encoding the sensor domain, subjecting 
the sensor domain DNA to gene shuffling, ligating the mutant sensor domain into the DNA encoding the 
regulatory protein, and testing the bacteria for enhanced response to said phenols. 

Pavel et al., Willardson et al., and Minshull et al. disclose the teachings as described above. Pavel 
et al. teach the limitations of claim 8 except for mutating only the sensor domain of DmpR by gene 
shuffling. 
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Stemmer teaches a method of in vitro homologous recombination of pools of selected mutant 
genes by random fragmentation and PCR reassembly, i.e., gene shuffling (page 390, Fig 1) and teach 
that one would use gene shuffling over mutagenic PCR because mutagenic PCR is not combinatorial and 
thus, is more limited in the number of possible mutations (page 389, abstract and page 390, right 
column). 

Also, at the time of the invention, it was known in the art to mutate a specific domain of a 
protein without mutating other domains. Minshull et al. provide an example of mutating only a specific 
catalytic domain of a polyketide synthase, which contains several different catalytic domains, to optimize 
only a desired catalytic activity. As such, it would have been obvious to one of ordinary skill in the art to 
mutate only the sensor domain as described by Pavel et al., because one of ordinary skill would have 
recognized that, in order to broaden the binding specificity of the sensor domain to recognize other 
phenolic compounds, one need mutate only the sensor domain, and not the DNA binding or 
transactivation domains. Furthermore, as described above, Pavel et al. disclose that mutation to on/ythe 
sensor domain provides altered effector specificity for 4-methylphenol, 3,4-dimethylphenol, and 4- 
ethylphenol without disrupting the response to the original effector compounds, i.e., phenol, 2- 
methylphenol, and 3-methylphenol. 

Therefore, it would have been obvious to one of ordinary skill in the art to combine the teachings 
of Pavel et al. with Willardson et al., Minshull et al., and Cadwell et al. for a method of enhancing the 
response of P. putidaox £ a?// to phenols and substituted phenols by removing the DNA encoding the 
sensor domain of DmpR or XylR, mutating the respective sensor domain by gene shuffling, ligating the 
mutant sensor domain into the DNA encoding the respective regulatory protein, and testing the bacteria 
for enhanced response to said phenols. One would have been motivated to mutate on/ythe sensor 
domain of the regulator proteins of claim 1 because of the teachings of Pavel et al. who taught that the 
binding specificity of regulatory proteins can be broadened by mutating only the sensor domain and not 
the DNA binding and transcriptional activation domains. One would have been motivated to use gene 
shuffling to mutate the sensor domain because of the teachings of Stemmer et al. who taught that by 
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using gene shuffling, one can create a combinatorial library of mutants. One would have a reasonable 
expectation of success for a method of enhancing the response of P. putida or E co/i to phenols and 
substituted phenols by removing the DNA encoding the sensor domain of DmpR or XylR, mutating the 
respective sensor domain by gene shuffling, ligating the mutant sensor domain into the DNA encoding 
the regulatory protein, and testing the bacteria for enhanced response to said phenols because of the 
results of Pavel et al., Willardson et al., Minshull et al., and Cadwell et al. Therefore, claim 8, drawn to a 
method of enhancing the response of the recited bacteria to phenols and substituted phenols by 
removing the DNA encoding the sensor domain of the recited regulator protein, mutating the sensor 
domain by gene shuffling and ligating the mutant sensor domain into the DNA encoding the regulatory 
protein, and testing the recited bacteria for enhanced response to said phenols would have been obvious 
to one of ordinary skill in the art. 

Applicants' arguments have been addressed in a previous Office action (Paper No. 7). In view of 
applicants' lack of response to the examiner's response to applicants' arguments, the rejections are 
maintained for the reasons of record. 



10. No claim is in condition for allowance. All claims are rejected. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David Steadman, whose telephone number is (703) 308-3934. The examiner can normally 
be reached Monday-Friday from 8:00 am to 4:30 pm. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Ponnathapura Achutamurthy, can be reached at (703) 308-3804, 
The FAX number for this Art Unit is (703) 308-4242. Any inquiry of a general nature or relating to the 
status of this application or proceeding should be directed to the Art Unit receptionist whose telephone 
number is (703) 308-0196. 



Conclusion 



David J. Steadman, Ph.D. 
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